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Abstract (Basic) :. JP 10164362 A 

The apparatus has a first controller which performs 2m line light 
•reception of light reflected from a white standard board (30) 
illuminated be-fore reading a document by an opto electric transducer 
where m is a positive integer. A. second controller performs 2m line 
light reception by each opto electric transducer, where each transducer 
is shaded before 'reading the document. A memory stores white standard 
data output as digital data when first controller is operated." A second 
memory stores black standard data output as digital data when second 
■ controller is operated. 

When one of the white and black standard data is output, n bits of 
one memory correspond to n bits of higher order. When other standard 
data of white and black standard data is output, m bits of the other 
memory corresponds to m bits of lower order. A shading correction unit 
corrects digital light reception data from document using standard data 
stored in memory. 

ADVANTAGE - Reduces required memory capacity. Ensures exact shading, 
correction. 
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(COMMUNICATION — Facsimile); 45.3 (INFORMATION PROCESSING — 
Input Output Units); 45.9 (INFORMATION PROCESSING Other) 
JAPIO KEYWORD:R005 ( PIEZOELECTRIC FERROELECTRIC SUBSTANCES); R098 

(ELECTRONIC MATERIALS — Charge Transfer Elements, CCD & BBD) 

ABSTRACT 

PROBLEM TO BE SOLVED: To prevent a memory capacity from being increased 
regardless of an arithmetic operation that a simple means value is obtained 
by reading a white reference plate over plural lines. 

SOLUTION: White reference data are integrated by 8 lines in an 11-bits area 
consisting of 8-bits of a white reference data FIFO memory Ml as high- 
. order 8-bits and of high-order 3-bits of a black reference data FIFO memory 
M2 as low-order 3-bits. Thus, even when 8-bits data of white reference data 
taking a large value are integrated by 8 lines, the arithmetic operation is 
conducted without overflowing and an 8-bits conventional memory is used as 
the white reference data FIFO memory Ml and the black reference data FIFO 
memory M2 . Moreover, division of 1/8 after being integrated by 8 lines, 
that is, a process of 3-bits shifted to the right is not required and the: 
constitution is made simple. 
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(57) [mm 

assf-^fflF i Fo^^yMicos 

f y h^r±fi8^y hi: U ISF I FO^ 

*yM2©±tt3 try h£T&3 ¥>yht LXm&Ztv 

5 1 1 tfy hO®«t*SS¥7-^£0 8 ^<7>«S[ 

8 fc'y hT^-^SrS'v-f >8[»Lfcii-&r-t, 

7n — ^5 - i*<j»»T**, 6Ii7-^fflFIFO 

T. 8 try hoflUB^y Srffli^wi^r-tSo * 

H-5iBe«vF»c-ct, flirt Sr«Sfi*c-et 
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^Sa¥ 1 0-1 6 4 3 6 2 



ft) try hof** ^*^#^-*«c«»Lrtty!r*-4 
<k 0 Sit Ltz k £ Ictti* SixSiET 5 -f i?*A*&ft7*- 

&«>Klt*«:±fE**«*ift*-7-|cj: k i> 2 

n (mfiIE(D§§fc;6>Om< n) >§3fc$-t±£ SS^t* 

3 _t|Z^ -f * A^- # T? » 5 S £2P^- * 5 
-f ^f-^ nsiilllf-* «r»«it5fc»fl) n 

try hcoms^-^ffl^^y ±&&&mT—*R 
y jj<om?$*r— ^m^^ev <Dn try h&± 

try UrTflfcmtTy hi: UT«*SixS(n + m) try h 
£>««S:JB^T. ±E— ^S^^VJH 

S^-^ffl^^-y <0±ffigff Wintry hSrTffimtTy 
m) try h£r_tffi(n-m) f y hi LT«fc££n5n tT 

m-^<Dmm j f—^m^^rV<Dn try KtS«(C»jW$it 

fc±E— ^Ogipx— ^ &Zfi 2 *y 4 >m&£fitc k # 
<V±tmJ7<Dmmy ! —?m*^V 0_tfE(n-m) tfy h 

£ nfc±Effij&<Dssp7 f - * &m ptiB«^ 

[I»**2] »**lE*<OIB*Kft««*cfcv^T. . 

iE-^-osjpiT^— * ffl * * y fi ^s^t- * m * * y 

* y vhZ t k &#WLk1r 

3] iS*«i E«t^)iffi«ttSiSSH(c*5i^r, 



«£5icX*i-*fcG>t\ ±E-*w*fli7 f -^i±ji(is 

* y -efe* r t £#® <t iittfeikisa. 
IB*S4 j — 3<0vvrna»fcE«<oiBifea 

fc-hE— *0*fp^— ^<h±S(n+m) try hCO®i£{C 
t&iW$flfc^-^ £ Sr^^ ^»»C»D* Lt±SE(n +m) 
try h<0«ttfc»IM-5£* fcli, Ujy3SHfc±Ett* 
OBJpT'-^irJbEntry 
i:Sr7^^Wc*n»U-CJbEn tTy 

t # |*_hE( n + m) tT y h 0««|C»#JS ^fc^ 

ft&^coSip^— ^ ^s^^CD 7^^tt J±±E n^h 

±E*D»te***JLE*WII«:i8i5 i±EaE*tt4rfll|)[ 

tt±B»««r(2«rti-i)iu ±m{&^<o&mv f - 

Umm 7 ] 1**9 6 E*OiiMftRa««(c*5V^T, 

n = 8, m=3 t Lfci i: S:#«i:i-S®«BE»3Sfio . 
t tt*® 8 ] 1 ^ 7 (75v ^-f *bd»{cE*^'Hi«R 

[0 0 0 1] 
[0 0 0 2] 
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[0 0 0 3] wO*>i— Tjistf&m^ mas&m 
[0 0 0 4] fifeSifi^ntPt^ « 

T^S («ff*2 5 0 5 9 0 6^«[) o 
[0 0 0 5] ^01*^2 5 0 5 9 0 6-8-4>«SE*fe<01I 

[0 0 0 61 

2 5 0 5 9 0 6#&«|Ettfi0IBffeRStieSf^ 

aw*»ofc^— ibot(c*«-5 

[0007] ±KraiifcWfti-5fc©-<\ a 

[0 0 0 8]* 

3t^-*«rn (nttjE^Bft) try K <Ot^ is* *\>$L%rr 

-tKm&Lxmtii-zm&^mt, ««**e>oR»* 

*±E#*««** J F-M J: 9 S jt Lfc i: * Icffl* * its 
±1St h&krr — * ^rMlE-r 5 -> * -r v 
3E*«i:«:fllx.fcH*RflSi«»w*3i^T, JR«Ett%mic 
SB « £ ixfc fi h OS<t*&±fE#3ttSE»3B 

-7-fCfc 9d>4< t t, 2»(mf±IEc7?ffii&:/5i>Om< n)7-f 



m*iz£ r> <j>tz < 1 *> 2«^ >S5fe^^o^sm^- 
#S3te«y»¥«i:, ±Keaw^-#s**j»^aan» 

aflix.-^ s fc» e?5 n try h<D&mmy f —*m 

*S:tMfi1-5fc»<z>n try h<omg*ix-*/8^ y 

>*y <Bn t'y h^r±{ftn tf y h £ U -tieaS^T*- 

* * e y x u^sf^— ?m**rv <D{&jj<Dmm7 f - 

Sn5(n+m)lfj/hO«8S:ffiPr, 
^-*&2»7-f >«R«tM-*i:i: tic, _LfSaS?P 

>-=E-yoa5C0(n-m) try h€r±ffi(n-m) tTy hi 

Jifa(n-m) t'y hffi«tC».ttS*V^-tEte*<^*i|i7 f 
[0 0 0 9] ^co*^S(CJ;ixf^ JlfgggSmJlC, 
TaS^x-^^^^ti, MlciRttRttffi^, 

Tttmtfy. b 4: LTflfrit$*t5 ('n +m) tTy h<D^igc^ 

mfyhirL. ftfc^^S^f^— > * ]) <D?M *) CO ( n 
-m) \f y hSr±fflr(n-m) tTy h <t ltM^6n 

[00 10] mf:J:oT, 2«7^WJjg5nf:^ 
igx-^fl, (n+m)tfy hoa»e*«rmiry hfc'lt 

2°7^ vassixfci: t<oi&^<Dmm^—*m^ 
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*»4, n\?yh<Dm&mSki:m\?yhtiZltt\Zis-7bL 
tzmVto2>(DX\ «»J§*©l/2", ta!cb*)ffi*OS 

[ooi i] w r -e, — ^-^ssp^— ?<d±t<dt— ? 

#n try Mc*5«t5**tt. -*-<Cte%(2n-l)o»& 
t'feott, r02°^l5, ( 2 (n+m) — i ) £ 9/j\$vMB 
{C4£(DT\ i--y<-7D-t6:i4<(n+m)ty 
ht?«$n, 2-7*><D«J*anEttlCfftort.*. 
[0 0 1 2] fct, y F^>7 h*{tS:fT5 

-ii<, & gipf - ^ x t;isf f - ^ ^ 2 «> 7 ^ > 

[0 0 1 3] 4*5, ±'K»*3«l'ffitt<0»ric{c*5l^T, 
iEBr^Omfy htt, Jiffiffc^S^-^IB^y 
<Pn try hOiffimtfy hSrJBV*Tt>, T&mtTyhS: 

[0 0 14] *fc, ft ** 1 IBttomifeKRK&lctt^ 
T, ±IB*»^af±, T^o^S^x-^^n ^y b(0 

(2n- Dfeiff^ffi. a>o, IS*f- ^tfcOKi&^ffi 

T\ ±ffi-#oX!p7 f -*J?M^y isasipx-*^ 

[0 0 15] :(/)«iaiiii r^n^a*^-** 
n try h<£>7^ v^^^S^-r — ^fc^SWSRH;:, as 
ipr-^li(2«- DtciffuMit, Sgip^-^teoteiS 

f y h£_t£n try hi U ms^r- * * ^ y ©Bf 

£^mt';y ^Tffimt'-y h i LT*g/££ix£ ( n + m) 

«££*u He, Mir-^ffl^^ey cojbfegfr^m. 
try hSrTffimlfy h i U ISiff-^ffl^^y^ 
<9<D(n-m) try h£±<fc(n— m) h i LT«/££ 
;ft,£n try hG>««S:fl3^T. JtRSfp^— *3&52»9>r 

[0016] r^iaot, 2"7>f >a»*ixfcit 
^es£if->?«>^yon try hiz&mztitc&mm 

2*y-< s nfc i s iois?r- ?m*^v<D± 

E« 9 ( n - m) tr y h ICftM $ ftfcJRSIp^ - * tt % 
2 « 7 >f> JK £ 2p 7 — 9 <D ¥■ #HI fC -5 Q 
[00 17] - ZX\ ±X<D&mm7 T —9#n\?v h tC 

r0 2»fiStt, (2 W- 1 ) J: 9'heWiIlc&-5c7)T\ 
t-^-7P-fo:^j:< (n+m) try hT«$ft, 



S^r- * CO 2 »7 V^^fil^ffi ^T Jgttft* h (D^f 
^*s»iESix4r iifc9, «H»4*> 

[0 0 18] n#«iEtt^ifttK%ftSlcj3tf^ 

X. iiaaCIR^att:. Tta^f-^^n try h<0 

45 ± 5 *>0>T, ±ffi-;frO£i^— *f±^ 

^y-e, -hisft&^s^-^ffi^^y ttsam^-^ 

l^^yTfc5 (88*353) . 
[0 0 19] C(7)«f£(Cj;Ktf, Tto^f-^^ 
n tfy h©^-* V9^%?—9\ZW&+Z>mz, AS 
^-^(4(2"- DfcfivMtt, Sfifllf-* 140 ICS 
^«i:45±3ic«jjisn, IS2pf-^ffl^^yon 
try h£±&n t*y hi U fiSfli7 f -*ffi> -=e y ©gff 
SOmfy h^Ttemfy hi LT«rit£it5 (n + m) 
■ try hO«««r/f!^T, JftS*^— 2»5*i' >IHZfc 

fy hSrTffimfcTy hi U fiSlf^^l^ y <Dfjsz 
9 0(n-m) try h Sr±ffi( n -m) tT y hi. LT*ric£ 

[0 0 2 0] r*x(cj:oT. 2»7-<V«g$jh,rt:i# 
OliSHf-^ffi^^SJOn tTy hicfe^snfeas^ 

2ni7><>'OM?f- *©¥J§ffifC4 9,' 
Ea90(n-m)iryH:*jBSnfca * fi , 

[0021] itoiS??-^^n try h(c 

*5(t5**tt, tifc*>(2n-l)<D»^fJ>ott> 1 
Z(D2nl&IZ. (2 (n+m)- i ) £ 9 /h £ ^flHcfc 0>T», 
t-y<^7P-t5li:4< (n+m) tTy ht'gSn % 

y h^^>7 h»fp«rtf-5ri4<, 6S¥r-^^t;i 

[0 0 2 2] ^7t, IS*35i~3 0u^-f^(c:|E«E^lB 

Sixfeiffi—^XiiT 5 — ^ i JbK(n +m) t*y hC0?J 

$ ^fc7- ^ i ^ 5 ^ft *C3&DH[ L T ±E ( n 
+ m) t'y h(?>««lC»tt-t-5ii ffi*$ttfc± 
f£ft!l^o£^7-^i±f5n t*y heoffitttctettSixfc 

X- ^iSr 7 WV&ICiDSL Tiffin t'y h<0^«|Cfe 
WC07^< V(Oi#(4±ffi(n+m) tTy hCO®«{Cft^^ 
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Tz±.tZttlJj<DmmT- * *SfttD<0 5 -f ><D i: # I2±E n 
tf 5/ h 0>«tt£fttt * *Wt * IC ft * T 0 &ftD£ $ * 
e^rll7>r vfi-§-tB^Ei]SSi:^<i^/c^cOT*fea (Iff* 

[0 0 2 3] ro#^ic^ntf, s$f-^^g0K{: 

^ t±ffi(n +m) try hO«#fc»|ftS Jxfc^-* £ 
5^ VtefcjD*LTJtE(n +m) try h©««|cftftt 

ctJifBn try h CD&mz&Zb £ frltr — ? ht: 

7>r vsicsd* LT±fen try Kb«*tc»ii«i-5r t 
[0024] t£t$ % ttfizthtz-jjco&mT—f&mv] 

<D?>(XDk%\±^ J;E(n+m)try hOffittiC»*fi$ 
Mz"f— 9 0 i: -^(DSir- ^ £ asjn£[ £ 

tt±En try h^fiWcftjlftSixfc^-^lcftiTO i: 
[0 0 2 5] Ii*3g 1 —4(OI^^^c|S®(7)1Sj 

iMtaasa^teir^r. iEaqi^-^fflfaiatttt, jle 

U ±E**»*#±ES*Mt SriH*.* ±E«Jpfl«: 

B#(C|*±EgW£(2n + *- 1) i U JLEte^cogiH 
t 5 - * oa*«Flctt±E*»«t ( 2 n- i ) ic'W 9 ft*. 

[0 0 2 6] rco^&fc^nif, -^coS2pT*-^co|g 
#*«c|±*Djftt*dS(2n*«- DSrjg * 5i:'(2n+»- i ) 

** J (2n- l)*mx-Z>k ( 2 n- i ) £im&tSSkk -f% - 

tic ±9. mmmwy bmmz&tf&mmz&^x* 

Stt try h««<D**ffl[4:«*.fci:#fl!>^- 

[0 0 2 7].4fc, — 5Ol^4x*»(CE*Ol0 

«KSl8aiC*3^-C. 2»i: Lfct^T-feS (IB 3ft 

316) . 

[0 0 2 8] rOS^Ciiifi, flitfn="8, m=2 

8tfyhi:U ftfe^OSm^— Zm^^rV ©0J;UiJb(fc 
2 If y h£T&2 t'^FtLTMJ^ 1 0 try h CO 

£±{£6 tf y hi: U ftfJ^Ogig^-^/B;* ^ y tO±{£ 
2 t'y h£T&2 t'y hi: LTt8/£;$nS8 tfy h<Dffi 

[0 0 2 9] riliaoT, 47^>'«gLjii/ t ci:t^ 
-^^ipf*-^^><^y ^8 t'y h*cfett$ttfc£ill 



T^fi. 1 0 fcfy hoaSfeaSr 2 try hfc'fj'^&fcv' 

* ixfc t # <Di&jj<D&m : r- fm**y ^ts 6 

if y Mc»lft$ixfcSi»7*--*li, 8 try hoQI^a 

£2 try hfc-«t**cv7 h uttt-cfcao-e, «HFe* 

[0 0 3 0] SoT, Bftil^Ify hCDi^ hSMESrff? 

-^i<, es^-^^t/ms^-^co4^^^(7> 

Sh5:it49, tt»*->*-7*^ v^»jE*strton 

too3i] 'ni3K9 6EttoiiiKBeaisaicA5v^ 

n = 8, m=3tlfct^T'fc5 7 ) e 

[0 0 3 2] :«[aiHl 
*y <D8 tfy h£±#8 If y ht U ffi^T^S^-^ 
ffi^-^y OSf^©3 try h£T{4 3 If y hi LT*??/££ 
*i« 1 1 try h<£>^£$r/8^T, — ^coSSt- *ri*8 
7 >f S*l£ 0 Sic. ftH^coSfp^— 

yo«905 try h«:Jb(St5 try hi: 
— ?m*^V <D±.ffi%l£<D3 tfy h^T<4 3 t'y hi: L 
T«^Stb«8try h<fc«ttSrJBl^T\ m^<D&mf— 
#^8yW^WftW**ix-B 0 

[0 0 3 3] wtt(Cj:oT, 8^^ vaWSttfctt^" 
-^co^ii^- ^^>^y^8tfyh (C*&*fi $ n7t-^r 
^I¥r-^(1 l 1 try h(oa*»*S:3lf y h»t 

5^5 t'y h«C»«fiS4xfc«L^OS2p^— ^fi, 8 t'y 
h£>8lga*«r3 try h^tt*iC*>7 h Lfcffir*$>-5 <D 

¥*fl[fc*5 0 Sot, fiSilf-^^I/Ilfr-^ 
[0 0 3 4] Sfc, 1 - 7 OV^fix*^cE*<7>Bj 

(n#3S8) o 

[0035] r.o«ritfcj:^tf, fil$r-^§«« 

en, 5-<>'p B iB^iEia9w f >'»cK^*nsi:efeS2p 
«o^n*c i s a; v^{&« itt^^ 

[0 0 3 6] 
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[0 0 3 7] ^^MJ{gi%^^gfi- iioi^tJ:^ 
lc % ? p 3^fi*S*£lsl&l , CPU 2, J5ffi££SB 

3, CCD7>f>t^t4, A/DS»g5, S*f*- 
*«yiEI»6, MjE«a»^EIiS7Xt/**»8*«BA 

[00 3 8] if p 2/ ^«-S-«4lsJB 1 TkfiRS^f-X 

«-WHSYNC4if<o#JBJSL»^^ * yif^^mmif p sx 
^(S^CLKfc LTffi^l1-5 l bOT-fc-5 0 CPU2lt fg 

[0 0 3 9] J»W**«t3tt, 6&i¥fi3 0, g?3fc^ 
^7*3 1, 7>^i21!j^3 2. 3t^3 3. mJt&Z 

4, iejtffiffl»ai3 saviRiSG (mi d ^ss-r* 

ffi^SSS*f-?«:ff5fcfeOto-C, [Hi l Ic^-T 
±5^, if (Hlfc) _h OJKS5G 

^^3 1 Sr^^^t* tie, Hi l £cF$A;£fo 
{c#Kj£-£T, JB«G«r^ffilci:oTflHWi--6fc«)Ot 5 
OT'fo^c 3 3 11, ^— 3 3 1-3 3 3S 

^1*^^X3 3 4^b4!9. BBMS4xft:lR*G30»5>O 

[0 0 4 1 ] i£3feE3 4 M;, CCD7^ >-fe:>^4C0S 

V^SJRSip^--* ^3t«§^®tia53 5lc£ 

otgl utcCD7>f>-feyf 4 0S*ffiSra5J; 5 
CStf^tt^o ig3t«KBflEB3 S^IIb^tt, CPU 

[0 0 4 2] CCD5>f^tyf4H #^<OCCD 

{cAW^-5S^3tsfcit^j-r6T^p^mi£ff^-^aa^ 
[0043] A/DiC»»5tt, ±fer-^p^mJEft^- 

[0 0 4 4] SWr— ^teais]K6, 4SjE{R&1S:3EIhIH 



>^3 lOHMtffeSrMjEi-Si/a-^-f V'^jEttr 

[o o 4 5] smx-^tegsisett. fis$f-^ffi 

F I FO^!)Ml^l|?7-^F I FO^JM 
2S?£{I;t, efeSSS3 0OSIt*icJ:^CCD7^ 

6Sir- ^£:#£>, fiSSr-^fflFIFO^^yM 

[0 0 4 6] Sir- ^MSlnlSS6li, CCD? 

-Y>-fe^*4«>SjteffiS:ai3t«3 4{cJ; *?jg3tLfc*cfii 

[0 0 4 7] #tjE«SK3£!H]& 7 g2Hr- * JaaEJ 
Rg 6 IC*3 V >T h Jxfc & Six- * St^mSig r — 9 
SrJB^T, lHS5G<OSl**JCJ:SCCD7-f 

<D-Cfc£ 0 *DtS8tt. 1«jE«RSK3EIbIK7{cJ:9, IS 

to o 4 8 1 n -fiaspx — * ffiaieiK 6 co[p]g§y p ^ 

^BTfcSo SJUt*— *&iliIiS6H iru^^^^tti 

>-^y >-^^-^/Wf^db^®^c 2^r>*5fefflv-r > 

[0 0 4 9] SSp^-^ffiSlHllSeii, T-*.<D 

mth{zf^^x±m,^ibm^^ essif-^fflFiFo^ 

y M 1 , Jftfiigf*— #JBF I FO^^yM2, "0" 
-S4atf-&«lHlBG3«r(|||ASi:i:t«c, Bff^^>fia 
[0 0 5 0] D75jy^7Py/Dl-D5lt tftf 

9, s f—*tiiJi<n*<<( ^>if*mW:1rz>h<ox~lhZ> 0 

[0 0 5 1] 6/Sig{Rff^-ffi^lH]KClfi, CPU 2 

waiJ-Cfc5*»Sr*i-iSSifff-§-BffSEL*lil^i-5 to 
T\ CPU2(Cio^Te£^T r -^(7)|f®^gi:S:$^fc 
i#l±»»?ft*BWSEL=l % ISfr-^<7)i®^^ 
SJxfc'i £#4i!*W§-^BWSEL= 0 ^ffi^t^ e 

[0052] a/ss^x-^^vyy v^^-yyu 
{f-^ffi^ilHl^c 2ii, CPU2t'^^ix^ty7 B yy 
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* 3 PH*8{t#0HSYNClC|SJfflLTS*7 f --#*>^y >^ 
ffitttt. CPU2JC«toT*>^y VBBHj&Si 
*¥^ft^OHSYNCL 1, L3,*L5, -icmJBLT, 

[0053] e/msmx-^i^^yy 

lJ&»e>iMRff*BffSEL= 1 J5*ffi*3*LTV*3i:#li. £ 

es^f-^tyyy ^^>r -*-y/wt#wsPLENSraa^ 

[0 0 5 4] ^V^Vuff #m^?lHJKC 3 «\ 

10 0 5 5] #j*laIKG 1 tt, SS^-^ffi FIFO 

±&8 try hiu lS$f-^iF i Fo^^-yM2 

WMfiStbT^i 8 hf- £BRDCDJh££3 f y hBRD 
(7:5)£T#3 try h£ Ltffi^^n^ 1 1 t'7 hr» 

[0 0 5 6] ^fifclUgSG 2I± % "0" i±J^[s]SSC 4 ^>ib 

u^siis 3 f y hoof-^&±fi3 try h t u m 
mmf-zmF i Fo^ j tyM2i:»«sftt^s s tr 

y h x — 9 ERD<D TfiL 5 t'y hBRD (4:0) ^r^ffi 5 f y h 
-i I, ISir-^ffiF I FO>^eyM2*c»tt$ixT 
1^6 8 t'y Ft- *BRD©Jb(£3 t'y hBRD(7: 5) £T{£ 
3 t'y h t LT#Wc£tV5 1 1 t'y hr-^C^LT 

[0 0 5 7] -fe 9 S 1 tt % fi/IRiS^fS-S-ta^IelB 
C 1 j&>fe»tR«-!§-BWSEL= \ti^f)-£ft.X^Z>h%\l% 
£®nG l^^O^-^^tB^x-^BWINt U 
#BWSEL=0^ttJ**4xTU^ t t^^^cEsISSG 2 

BffIN=0ti--5. 
[0 0 5 8] ADgLggC 5(1, CCD7Y >*ir 4 T'lf 

1 OUS*^— ^BWINt S tOT% LSUM=WBs + B 

ffINi/£5*D»r f «-*LSUMS'UJ/?-r5t><0-Cfc5 0 



[0 0 5 9] /<-7n-«,3lEIHc 6*4, S/JRM 

T^Sitte. LSUM>2047(C/,f-5i:LSUM = 2047i: it 
tRft^-BWSEL= 0 ^ UJ^7 $ ixT ^ 4 £ # f*, LSUM > 2551c 
*5 iLSUM=255tt"5 t>^T-fc4 0 
[0 0 6 0] -feU**S2tt, e/MSr-^fy/ 

>^y >^^—yyWt-^-ffSPLEN^ai^$^TV^ £ * 
fit* 1 1 t'y h ^r— ?X&>% — 9 LS\M<0±.Ql 8 tT 
y hL$m(\Q:3)&mt}l,X&mm :: f-*mF IFO^ 

[0 06 1]-^ 6/M$f-^tyyyy^^ 

— -Sf-WSPLENri* 3 Jx T ^ ^ £ # lc f i . ± 
U**S2M\ fiS2p^-^fflF I FCM^ey Ml IZ& 
8 t'y h^— ^WRD(7:0)?rai^L'C&££p 

f-^FiFO^*3Mil;IMSt5. rmcio 
T\ CCD7-< >-fe>rf-4T&a£»7 f — 
Ttvfci^£*{c % FIFO>^yMl(^) 

[0 0 6 2] tU^^S3lt e/Hipr-^ty/ 
y >^>T*—^yMf#Uiyj|HiKC 2^^**31^- 

^zfv >^-r ^^{§#BsPLEN3&sffiy3 snxp^ t # 

1 1 tf y h ^ T' o 1}\\W-^r~ ? LSUMO _hft 3 tT 
y b^^Ttt3 t'y h^|^< cpfits tf y M.SUM(7:3)£ 

[0 0 6 3] ifc, -feU^S3l£, S/^S^^-^ 
— ^-^v^y >>*V^— ^/Wt-^BSPLEN^U^Sjxxv^ ■ 

ss»f-^lF i Fo>eyM2i:ft» 

S"ixTV^5 8 t'y h^— ^BRDOT<£5 t'y hBRD(4:0) 

■[oo64] ti/^?s4ii &/mmm^—9^>^ 

^ y >- ^-f * — y/Wf -S-SPLEN^S tti^j $ tt T ^ ^4 t # 
fi. 1 1 \f y h^—^-CfcSSDSE^— ^LSUMOTffi3 t + 
y hLSUH(2:0)^ffi^i-4^cOT'fo5o 
[0 0 6 5] Sfc. ■feU'^^S4(i,-e/JRSiS7 f — 

i^>ry >^*-^/H»*aiAiaBc 2 ^tsag^— 

^■y-V^y^^-* — y /WS -9-SPLENdS ffiy? S Ixr I ^ <t 
^^#14, aS^-^fflF I FO^^y M2(Ctttt$ 
^^TV^4 8 f y h-r-^BRDC0±{5:3 t'y hBRD(7:5) ^ 

[0 0 6 6] rcDirl^^S 3, S4{;iot, CCD 
5^ >ir>-f-4 vm&m j r—#&m?*&hthX\,^?j:\,*k 
#lCfi % SS?7-^F I FO^*!lM20f"^^ 
y 7Uy5/ajtJi50T% SS^P^-^fflF I FO^^e 
!iM2t LTDRAMS:ffl^a*tj55T'#5 0 

[0 0 6 7] ^Sc[H]S§G3f4 N -tu^^s 3*»e>ai*s 
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ix35 try hx-S'SrTteS try h £ U tu^^S4 
*»e>m*Sli5 3 try ^-££±{£3 try y tirz 8 
try hf^fc^tfLTttSfl^-^JlF I FO^D 

[00 6 8] Hl—diS^^T, 6I$f-^ 

-*<D;ffigS#fiDfc'y hffi^clra^t'Si, H3I1F I F 

So 

10 0 6 9] CPU2X)^aSmT r -^^S£^^ft-§- 
a*Utf7 5*1,5 i4C/f^J: e/IMBJRfff-g-fclj 
^BKCld»biSJR«-S-BWSEL=l3S5tij^gi X x, &<rj> 

mfi^-^vt/y ^u«-a-ai^[gggc 2 

ss^x— ^-^>-y y y/Wf-^-wsPLEN^ai^ 

[0 0 7 0] Z It, 0 5 (C^-TJ; 3ic, R^ftfe^ 

[0071] 45-fri^y >^7-r ^-e*-oiiA/*re*sii 

X — £ffBsf3 x &S¥7-^ffiFIFOy^yMl^b 

si? ^ ^ f 1 Fo^yMi t(a 

[0 0 7 2] Ih^^y >^BB*6«jS-C», 6gip 

r-^fflFI FO^^yMllcStt^tl^r-iS 7 ^ 

C 3**&*>ffl*ff*SPL0lCj;o"tV gfflOl 7<>L 1 

= 0fc£i-U JD»»C5IC*5V^T, »9 5&A/*:fiSip7V 
- * BWs t BWIN= 0 dS*0ff $ti5 0 
[0 0 7 3] eSfllr'— *tf>8 7^V#<7>8»tt, 0 2 
M^-fJ: 9 (c, 6S?7-^^ F I FO>^eyM108 

try h^±fi8 try k m&my—fmF I FO^^ey 

M2W±fi3 tfy h£T&3 tTy Kfc LT«riiSix5 1 
l try KD&&X?rt>tiZ>o $Mi-HIS:(::*# 
iMHc*5#, 1 1 try ho««T?HffS:tT5 - t\zX 
ot, 8 tfy hr 5 — ^SrST^^fflffLfca^-efc, 

10 0 7 4] ^lt, 8 7^^6S¥7-^WJ 

ttstij-^y ^^»Ti-5o zcomntti 1 
try h-cfTfonso-c, aWifc'p-caDjMSc sojjdjws 

*LSUMtfS2047«:fi;L3i:. 7 cz — iaStHlSC 6 

lc J; oTLSUM— 2047{Z £ ti<5 J: jl;4oT^5o 

[0 0 7 5] r<*>«£jSftfii i try bvm^ihXis 

9. *«?±ffi 8 t*y MsaS*f«!?fflF I FO^y 



o^^yMi (C&#3*nfc8 tTy h^-^H. 1 l tTy 
h<0«JMS*fcSlc3try hi/7HttI, 
®^m01/8|C^L^COT\ B 2 pic, 
x-^^F I FO^*!IMllC»ttSJifc8fy hf- 

So 

[0 0 7 6] *£oT, 03(C^f«t 9{C. SISt-^ 
ffiF I FO^^yMl ictt, SoffSC 5*»&<Z>Jbfe8 t* 

*S l^)±ffi8 tTy MCtiWj**L5 0 
[0 0 7 7] — ^ M 1 (C*$^T\ 6Si|7~^Of> 

^y >^tmt>tix^^mn. mmmr—p-v-^yy^ 

S3, S4^f>lli|7"- */8F I FO^^ey M2(C& 
^x-^^F I FO^*yM2tt©*tftilfiSft-&. 

[0 0 7 8] Jfcfc. Hi, H6— HSSrifl^T. 15$ 

S^—^oaJSLflPOb-y h*j*S:R98-i-5EI, H 7 li 
FIFO>*yMl, M2«ffl(Ci3tt5^— 

[0 0 7 9] CV\J2^hmm^f-^(^WM?M^m^ 

£>m$&C 1 *»?>aJR«-§-BWSEL= 0 t^t) S*tT , ftO 
7^>Ll^f>, *¥[^S?{f^0HSYNCirf^^LT x 6/ 

ns*T f -^ir->^y ^y<4*—7Mt-%&t>m%&c 2 

llir- ^t^yy^ ^--//Wf -g-BSPLENiS &f) 
[0 0 8 0] tit, IH9lC^r<t 5»C, RSSHfc^ 

[0 0 8 1 ] ^fy/y ^^7^^-eSt!9iiA/*:«S2p 
T 5 — ^WBsli. IS2?7-^fflFIFO>^yM2^b 

[0082] /£io s *^^y >^w*&^pjs-ett, is? 

x-^^F I FO^yM2CMJWl-^7-^^ 

C 3^^^j±S^?{f^SPL0iCj:oT, g^COj^^^^Lj 
^i^-^^y v^0$O^f±, ir ^ s 1 COffi^ff ^-BfflN 

S Ollipf- ^ Bffs i: BWIN= 0 f>mn 
[0 0 8 3] IS?7-^0 8 V^Olfifftt, (16 
(C^1-i^jC. SSip^-^fflF I FO^^yM2^T 
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0**yM2<D±ffi3 tfy F«rTtt3lfy h £ LTflisSc 
8 f y H^>ffl«-efTt>*v4 0 IS^r-^li-« 

[0 0 8 4] ^LT, 8 7<>{ XDM&mT — f&m&Z 

LSUM^2 5 5Sr@^6(!:, a -jfiaEIft 

C 6 lC«toTLSUM=255fCS^S± 5 C^otl^ 0 
[0,0 8 5] w^«»*S*f*8 try hT«£^T:fc9. 
-£<D±&5 tTy h^ISSf-^lF I FO>^yM2 

idTffistr-/ hi L-cftttSlxTv^. Sot, J£S3i 

r-^fflFI FO^y M2 (C&^£nfcTfiW5 fc*y 
^i~J:5lc, Mipr-^fflF I FO>^yM2{cfett 

[0 0 8 6] ffiot, m7 \Z7jk^-£?\Z y 12$^-^ 
/BF I FO^ j eyM2JCf±, *Dj»»C 5^e>±(it5 t'y 

3sC 5 2»£>T{£3 fc'y h^r-^^±fi3 try hiCA^J 
£H-5 0 JRiEiPx — *JBF I FO^^UM20± 

fi3t'^ h^ir i/^^si <7)Tfi3 try He, F I FO 
^*yM2©Tfi5 tTy K^-feU^^S 160±{i5 f y 

[0087] bi (cio^r, mmm^-fKDit-is 

S3, S4^f,&S$f-^ffiFIFO^^yMliCfe . 

^x-^^f i FO^-eyM i «c-t<^4-*»jtt$*LSo 

tSoT, El 7 {CT^-f-ct 5 fcT — ftfifcthX. m—T'—? 

[008 8] rcoj:5iic. SSSSx-^ffiF I FO« 
yMixwasqi^— #fflF i FO/-=eyM2t lt. 

8 try h<DViffi^^V &m*<^Z)£ 5lCLfctf>T\ IBS* 4 

[0 0 8 9] 4fc % fiSmr"— ^ffiF I FOfyMl 
0 8 t'y h£±&8 try b t US*?*-* JB F I F 
Oj**y M2G>Jtffi 3 try h£Ttt3 tTy hi: LtM 
§115 1 1 tfy h cDggigT- 62^-^8 JJlsfttD 
SffS:fT5 i?l:Lfc^ Tft 5 fc'y h^ft^S 
J»S3S7f-*fllF I FO^*!)M2^±fi3 tTy h ^r^- 



8 t'y h^-*£8 7>f>«g^fc»^-ci. 

*/8F I FO>^&yMlMISi7-^^F I FOy 
^eyM2£LT, 8 tTy Kotaffl^^y Sr^t^rt^s 

[0 0 9 0] mmmv f —^<DS tTy h^^ffiCio 

MSz-^^F I FO^^!?M20Tfi5 t'y 
h£±&5 fc'y h *LT 8 5>f^«*U ®@*g*^7n 

[0 0 9 1] ^fc, ?<Dl 1 tTy h^ffd 

*^-c, essf-^^F I FO>^t yMl.^)8 ty h 
8 tfy MC»*fr^5± 5lcLfcO"<\ 8 7-TVCOSS^ 

[0092] it, a/mam^-^^awsrtroTi^ 
fc^ttic, esff"^iFiFo>^!)Miav» 

£!JSf*— */8F I FO^^yM2CM^^cr-^^ 
tt*ffli-4:4: t ic, Lrtif*— ^£^gd£ i& 

frj: 9 lc LTV^OT* S^x — ^£§F IFO^yM 
1, M2tlt, SRAMA:IJt4< 1 DRAMtfl^ 

[0 0 9 3] CCD7-T v-fe>-y-4{cJ: 0 

^-C PU 2 {CjioT^^E-r^i p iCt/cOf, 5-Y>M 

[0 0 9 4] fci>\ #S£9il±, -tlEHJSJBJBlcBBfcix 

-r. «tg>*»»« (n - (5) t»fflt5:^-e 

(1) A/D3ESl»6fi. T^-n^S*^— **8 tTy 

egi|T»^fflF I FO^^yMl 
f-^mF I FO>- ; eyM2(7>to ; ^^±fS|lte?r$g|i:^ 
(c, -r/«efc*>»Sffi7 f — 1 1 try hcoffittTraSL 

es^x-^^8 f y ho«*-ca»i-nfi, ±e 

[0 0 9 5] (2) A/DS»»5(±, T-^pymJEEff 

t><o£ u ^siSx— ^fflF iFo^yMi, m 

2 <b ItfJlfhn fc'y hCO^^- y Srfli^T 2»(m(iiE 
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lo o 9 6] s«i7 ? -^«iaiHiB6tt, asq^— 

ffimtTy h£T&mtfy hi LTt8/££ft£ ( n + m) tf 

y YO>ffl&*n^X* ssis^— *£2»7>f >m&M 

(n -m) tf y h£±ffi(n-m) fc'y h i U USSIt*- 
^*yM2©ittmtr y h^Tfimt'y h i ITS 
J* Six* n try h<Dffi&&m\,*X* JigfJ*7*— ^ 2 * 

[0 0 9 7] ^~y<-y a^mm^C 612,- fi/#&3 

T^ifll LSUM>(2Cn+m>- i)|C)fc5i:LSUM=(2 
(n+m)-i) i u iltR{f^-BWSEL= 0 ^ffi^} SttTV^5 i 
#12, LSUMX2"- l)fc#5iLSUM=(2n- 1) i-f 

[0 0 9 8] rcoS£iCf2. it<7)filf7-^5 n tf 
Tt> w£>2°ti£J2, TESl K*1-«fc (2<n+ n ) 
i#< (n +m) tfy hXmZtl. 2*7<{><01&&&1E 

[0 0 9 9] 

[&l] ( 2«- 1 ) X 2«= 2 (n+m) - 2K 2 W - 1 

^nfCioT, 2*7^*fi^£;h^ci t^es*^- 

f2, (n+mjtj' ^aSgltmt'^ h rtflttiCv'^ 
plfe«t'*)5 0t\ 2 "t"*fc*>2» 

[0100] tt, 2"7^a»$;ft^i£Oll&g§ 
f-^ J tyM2©Ttt(n ~m) tf y McftttSiXfc 
^SS^-^m, n tfy V<7>iK»Jg*Srmtry hfctt* 
iC> -7 h LtffiT*fc50T\ IS»*gJPrCOl/ 2», -ft* to 
h 2 "7 >f X^^^-t^— ^ co^i§ffl(C ^3 0 

[0101] RJ«f7>^i/7 hS^Sr^Tp 

ri 

[0 10 2] (3) ±&mMM1& (2) iCfc^T, 
2«"£-f5o #Jx_l£n = 8, m=2if^ 0 
12, £*Pt*-^3S[h]S&6 J2, ag^T*-*^^^ 
5t#H fi^ifx— fMfeV M l co 8 try h£-±{i 

S try hi U »aE*7 f -?^>^yM2^±ffi2 tfy 
h£T&2 try hi: LTfflJBfiSJxS 1 0 tfy hOfigttcS: 

[0 10 3] S^x-^toSlHl^6f2, M$7 

T&6 tf y h£-L&6 tf y hi U BSipX-^ffi^^r 



yM2(0±{^2 fc'y h£T&2 tTy h i LXm&£fhZ> 
8 tfy KOfittSrffit^T, 1S$7~^ £ 4 7 W 

[0 104] ZMZX^X. 4 J 7^>mUtSti1tk^a> 
fiSif-^ffi^^yMios try hfc&fcfi^ixAifig 
Jpf 5 — #tt. 1 0 fc^y hGX90MS**2 Ify hfctt^fc 

7>r voasep^— ^o^piSfflfc&s. 

[0 10 5] ifc, 4 5^>'»*Snfc£*<3!>JIR*i*f f 

-^i^yM2o7fi6 try nc*ttsnfcj»»ip^ 

-*f2, 8 f y hO«XttftS:2 tTy F»t*lC->7 h 

<o*S*7 — ^^*9fflsc<ts 0 
[0106] tSoT. Bfeff-^fy h(D^>7 hftfES-fr? 
ri*<, &S2p7 r -^XU ; iaS2S7-^04 7>r >CQ 

S*t*riifc9 % y*<< v^'ffilE^? r 

i#T*#£o 

[0 10 7] (4) ±&m&m& (2) fCi^T, Sip. 
7 s — *«!3!h1K6«: % &£i^-*^fctj;^£;ft,5it 
(2, fiaSpf-^ffl^*!JMl On f y h&ifin 

hiU SS*7-^f ^^yM20Tfimt'-7 hSrT 
temt'y hi ltMJW(n+m) tfy hO««feffl 

ic % ^si?7"-^7)SfcB^^^5i#i2, m&mr-fm 

7t^yM2C0±fi!:(n-m) tTy hSr±fi:(n-m) If y h 
it, !S!|i7 f -^> J &!lM2©Tiftm.try hi'Tfi 
mt'y hi LTUIfiRStLSn tTy h CO^ifgSr^ V "JS 
S*7^-^ £* 2»7-< VKBJJtaWi-S t^i-T-So 

[0 10 8] w0 2 5«C, gS^Tfimt^y h, +ft 
^^W^ffC 5fC;iolt5T{5Lm tTy hi It, ^Si?^ 
-W*'yM2©ffjtOmfy h «:ffl^^-C«* Lfc» 

[0109] ( 5 ) JbSBH16?Bffif2, H 1 1 Mtf-^J; 9 
tc, 5S3t«-3 4Sr^^S?l5ffiT*ji>a^ Hi 2tz*i-± 

5*?BHS"ct>«tu^ m 1 2 ic^^v^-c, Bntra-ia 

S**Cf2, IP]— fftSrftUTl^, ^(DMMte, W&G 
&Mfc'tZ>1Zlb<D&W%=l'* 9 hy/7^ 3 6 ICI$M£L 
X MaS: ^ iifc^paw <cJS*Sn*t A» h <c 5 ^ C7-J.-S 
^Tit5t9, Sfe£iiffi3 0f2, r <D$s<— 3 7 (ciBIS:$ 

[0 110] §1*7^7^3 1 W5St^7-3 3 

1-3 3 312, B12 (a) (C^-fJ: ^ (C x ^CO/^-A 
tK^'>3 V(Cio^T^><-3 7{C*)'^-ra t t 9lC«J*$ 
4XT*3 9, :il!:J:oT, S3fe7y-/3 1WSW^7 
— 331-3 3 3C0t^ — ATK^i^g >!:^Ptg3t7> 
^3 l^?H<Tttffi«)i#lcf2, CCD7^V-ir>-^4ic 

[0 111] wOJgffioBm:o^Ta93t5d:, Stc 
7^3l2iW5Jt?7-3 3 1- 3 3 3lt #SJM£0* 
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lM5lt^7-3 3 1—3 3 32**— Atf?s;->3 V(C 
fiSU *>o@3fc7 V7*3 ltmftLtzi£-$i<D#imX'M< 

[0 112] S^7V/3 lW5«^7-3 

c ■:• - 3 3 3 t^ftS-fr, &fi£»E3 0<7>;&fa<i£@T- 
S^7>-^3 lMiTJKSSir-^^ -€rOO 
ft, B12 (b) ic^-J-iJI^ «*7V^3 litfK 
» 5 7-3 3 1-3 3 3£5K#ib£i*:TIl*gG£l?^ 

to i i 3] r«>*a»cj:*Lff, i£;fcE3 4&u«;& 
Kfttt 3 5 9 , £ 9 JbK*»» 

[0 114] 

^.^tt»cEW*nfc**^3lt«*»3B-T-lc < t 9'>&< 4 
*?fra*L&tttt-e#3tt««»*^tcJ: 9^tt< 4 h 
y h£±ten try hiu I^Sfr-^ffl^yo 

gff^mf y -hSrTffimhfy h4 Lt*dtSh'5(n + 
])<0&9<Dlr\-m)\?t/ hSr-hffi(n-m) ITy h 4 Lt 

S:2»7-< ^»IH&a3H-4J: ?icLfcOT\ 2*7^^81 
g £ ftfc 4 # O-^^S^r- ^^^^ty^n t>F(: 
ftffi * ftfeSflSr-* &-*<0Sfl^- ^£02»7^fy 

[0 115] fct, Rjl^^y K9->77 Mftfl^Sr^B 

[0 1 161 ifc, T-J-n^SJfc^—^Srn try 
(2"- i){ci£vMS, a»o, SS*f f — ^SrOlciff-t^flt 
iS^^S^x--^ -Srm^^-^. -Jol?r- 
m/*}) ^Mipr-^ffl^^U drt^r 4fcJ; 9. 2 
7 HcttWS-UfcSqe^-^Sraa*^— ^o2<a9>f 



S^t"— ^ £ag*?7 — * <£> 2 °7 -Y >-(D^i$j{S 4 -f S 
r 4^T'^5 0 

[0 117] SfoT. i&g^f y h<0v-7 hJftf^Sr^FS 

=7-r v^^^^^.r^^^o^^ vzr^jL? 

— *z:ffilE'fZ>Zk\z£ 9, W»4>x-T-f y/ME 
£rfT?r4^-C#<5 e 
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(2n-i)f^i£v^ ^o, -eS*£7 — ^Sr0^i£i>{g 

ffi^^BSrS**^— ^ffl>*yti-Sri:lcj;9, 2 
°7 -Y $ nfc 4 * ^)1I«7- a > y 60 n tr 

><D¥#>1S4U 2»7^>-ffig[^tLfc4 tcofiS^ 
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(13) 



^g^^F 1 0—1 64 3 62 



101] 



IBM] 



|»2Eff» [ft 



^M2 r D2 



T 

I 

i — r 



€2^ 



H3FIEM 



t as e l 

T 



v i CPU — ' 



C4 



TT 
* ' 



HA/D 



WTO (7:03 j^ lfva 



oat 



pop j u 




-SI 



r C5 



If 06 





! 2~ 









i 



fi*r->ft8HB 




[i2] 



IBS] 



ui 



D7 



8 7-f V<t>¥*9« : 



DO 



07 



U2 



i 



D7 05 



11 



00 



[B3] 



DO 



J ^30 



L5 



00O0O00O0OT 



D 



ceo 



553 



* fi- 




H2 > 



J L_ 



(14) 



ftBfl^l 0-1 6 4 3 6 2 



IB4] 

LO LI L2 L3 L4 L5 L6 L7 115 L18 Ll7 LIB 

" " 1 ' u Li u u u — it" inn u — 



[16] 




BUSEL I 

SPUN i* 

0 



BSPLEN o 



VSPLEN l ~ 
- 0 - 

SPLO J". 



-H2 



07 C4 



DO 



8 



07 04 



DO 



■2^ 



IB 7] 



• OODOOOCD' 



]0 



8 fcf? h 
















1 




a tT7 h 





6 *>2Lfc/ 



Sl 



CCD 



jta * # 



D 



C5 




Ttt 



-U2 



>JU**-»JBFIFOX«!J 



[18] 



[@9] 



LO LJ L2 13 L< U L« 17 _ LIS^ LIB U7 U8^ 

- - - J j L__ 



SPLEH 1_ 
0 



BSPLEI! 



1- 



VSPLEH 



SPLO 



w4 




LO 



_ i "I* 

^L5 



(15) 



ftggsFl 0-1 6 4 3 6 2 



m i o] 



CPU 















*t * * 




* A tt 






t 






















^32 







CCD 

7 -f 



A/D 
« 3ft B 



* □ * 



CLK 



[Hi 2] 



36 



30- 



332' 
333-" 





334 
< 


^ H 











(b) 37 t 



36 



30 
332, 



333 





— 



— 0 



